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Claim 

1. A Silencer, characterized by the fact that in a silencer in 
which a resonant silence chamber being connected to a gas flow 
pipe passage and a side-branch resonant pipe or an 
interferential pipe are installed, a valve that is displaced by 
a negative pressure of the above-mentioned gas flow pipe passage 
and opens and closes part of the above-mentioned resonant 
silence chamber and the side-branch resonant pipe or 
interferential pipe to the air is installed; and a spring for 
returning the displacement of said valve is installed. 

Detailed explanation of the invention 
[0001] 

(Industrial application field) 

The present invention pertains to a resonant or 
interferential silencer for silencing noises being generated in 
a gas flow pipe passage. 
[0002] 

(Prior art) 


^ Numbers in the margin indicate pagination in the foreign text. 


As silencers for silencing noises being generated in a gas 
flow pipe passage, (l)a resonant silencer in which a resonant 
silence chamber being connected via a connecting hole to a gas 
flow pipe path, (2) a side-branch resonant silencer in which a 
side-branch resonant pipe, (3) an interferential silencer in 
which an interferential pipe whose both ends are connected to a 
gas flow pipe passage, etc., have been known. 
[0003] 

(Problems to be solved by the invention) 

On the other hand, in any of the conventional silencers has 
been installed to always exert the silence action, the following 
undesired side effects are likely to be caused. 
(1) When the flow velocity of a gas flowing in a gas flow pipe 
passage is low, the sound pressure level of noises being 
generated is low, and the silence action of the silencer is not 
required. However, in the conventional silencers, since the 
resonant silence chamber and the side-branch resonant pipe or 
interferential pipe are also resonated or interfered at that 
time and exert a silence action, and vibration sounds are 
generated in the resonant silence chamber and the side-branch 
resonant pipe or interferential pipe, so that they are offensive 
to the ears . 
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(2) When the flow velocity of a gas flowing in the gas flow pipe 
passage is raised, the resonant silence chamber and the side- 
branch resonance pipe or interferential pipe themselves are 
strongly resonated at a natural frequency, a large vibration 
sound is generated and sometimes offensive to the ears. 
[0005] 

(Means to solve the problems) 

In order to achieve the above-mentioned purpose, the 
silencer of the present invention is characterized by the fact 
that in a silencer in which a resonant silence chamber being 
connected to a gas flow pipe passage and a side-branch resonant 
pipe or an interferential pipe are installed, a valve that is 
displaced by a negative pressure of the above-mentioned gas flow 
pipe passage and opens and closes part of the above-mentioned 
resonant silence chamber and the side-branch resonant pipe or 
interferential pipe (hereinafter, referred as resonant silence 
chamber, etc.) to the air is installed; and a spring for 
returning the displacement of said valve is installed. 
[0006] Here, the "gas flow pipe passage" is not particularly 
limited as long as it is a passage in which a gas flows, and for 
example, an ai r suction pipe passage or discharge pipe passage 
of an internal combustion engine can be mentioned. As the 
"valve," a valve installed in an obliquely movable way around 
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its one end and a valve installed in an entirely sliding way can 
be mentioned. "Part" of the resonant silence chamber, etc., in 
which the valve is installed may be anyplace where the resonant 
or interferential action of the resonant silence chamber, etc., 
is stopped or lowered by listening. Also, the "spring" may have 
a function of returning the displacement of the valve and is not 
limited to a specific kind of spring. Also, a venturi structure 
is preferably installed in the part to easily open and close the 
valve by strengthening the negative pressure of the part which 
the resonant silence chamber, etc., in the above-mentioned air 
flow pipe passage are connected, 

[0007] 

(Operation) 

When the negative pressure of the gas flow pipe passage is 
changed to a prescribed value by the flow velocity change of a 
gas flowing in the above-mentioned gas flow pipe passage, the 
valve is displaced by the negative pressure and opens and closes 
part of the resonant silence chamber, etc., to the air. Here, 
in case the part that has been closed up to now is opened, the 
resonant or interferential action of the resonant silence 
chamber, etc., is stopped or lowered, the silence action is 
stopped, and the generation of vibration sounds of the silencer 
itself is prevented. On the other hand, in case the part that 
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has been opened up to now is closed, the resonant or 
interferential action of the resonant silence chamber, etc., is 
started, and the original silence action is exerted. 
[0008] 

(Application examples) 

A first application example in which the present invention 
is embodied in a side branch resonance type silencer being 
installed in an air suction pipe passage of an internal 
combustion engine is explained referring to Figures 1-3. A 
side-branch resonant pipe 4 formed of a synthetic resin is 
installed by connecting its base end to an air hose 3 as an air 
suction pipe passage for connecting an air cleaner 1 of the 
internal combustion engine and a fuel injection system 2, At a 
closed end of the side-branch resonant pipe 4, a plate-shaped 
valve 6 that is displaced by a negative pressure being generated 
in the air hose 3 and opens and closes said closed end is 
installed. Specifically, the closed end of the side-branch 
resonant pipe 4 becomes a valve seat 7 in contact with the valve 
6, and a coil spring 9 is mounted between a spring end support 
part 8 installed at a slightly inner side from the valve seat 7 
and the back face of the valve 6. The valve 6 is displaced 
while being set parallel with the valve seat 7, and the 
displacement is returned by a coil spring 9. Then, the valve 6 
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is displaced in a separating direction from the valve seat 7 by 
an elastic force of the coil spring 9 and opens the above- 
mentioned closed end while the negative pressure being generated 
in the air hose 3 is small, however if the negative pressure is 
increased, the valve is brought into contact with the valve seat 
7 by its suction force and closes the above-mentioned closed 
end. 

[0009] Also, at the upstream edge as the opening part of the air 
hose 3 of the side -branch resonant pipe 4, a venturi segment 5 
obliquely extending toward the center of the air hose 3 is /3 
installed. The venturi segment 5 amplifies the negative 
pressure of the opening part and makes the above-mentioned valve 
6 displace easily. 

[0010] Next, the operation and effects of the silencer of the 
first application example with the above constitution are 
explained. First, when the number of rotation of the internal . 
combustion engine is low, since the sound pressure level of an 
air suction sound being generated in the air hose 3 is also low, 
the silence action is not required. At that time, since the 
negative pressure being generated in the air hose 3 is also 
weak, as shown in Figure 1, the above-mentioned valve 6 is 
displaced in a separating direction from the valve seat 7 by the 
elastic force of the coil spring 9 and opens the closed end of 
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the side-branch resonant pipe 4. Therefore, the resonant action 
of the side-branch resonant pipe 4 is stopped, so that the 
silence action is stopped and the generation of vibration sounds 
of the side -branch resonant pipe 4 is prevented. 
[0011] Next, if the number of rotation of the internal 
combustion engine is increased, since the sound pressure level 
of the air suction sound being generated in the air hose 3 is 
also raised, the silence action is required. At that time, 
since the negative pressure being generated in the air hose 3 is 
also strengthened and the negative pressure of the opening part 
of the side-branch resonant pipe 4 is amplified by the above- 
mentioned venturi segment 5, as shown in Figure 2, the above- 
mentioned valve 6 is made to approach to or brought into contact 
with the valve seat 7 against the elastic force of the coil 
spring 9 by the suction force of said negative pressure and 
closes the closed end of the side-branch resonant pipe 4. 
Therefore, the resonant action of the side-branch resonant pipe 
4 is started, and the original silence action is exerted. 
[0012] Next, the difference of a second application example 
shown in Figure 4 from the first application example is that a 
resonant silence chamber 11 being connected via a connecting 
pipe 12 to the air hose 3 is installed, and an opening 13 is 
formed at the side wall of said connecting pipe 12. The 
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installation of the valve 6 for opening and closing said opening 
13 is different from the first application example. At the 
outer wall of the air hose 3 in the vicinity of the opening 13, 
a L- shaped spring 14 being constituted by winding an elastic 
metal wire small once to several times and extending its both 
ends is fixed to its one end, and the above-mentioned valve 6 is 
fixed to the other end of said L-shaped spring 14 on its back 
face . 

[0013] According to the silencer of the second application 
example, first, when the number of rotation of the internal 
combustion engine is low and the negative pressure in the air 
hose 3 is weak, as shown by a solid line in Figure 4, he valve 6 
is displaced in a separating direction from the opening 13 by 
the elastic force of the L-shaped spring 14 and opens said 
opening 13. Also, when the number of rotation of the internal 
combustion engine is raised and the negative pressure in the air 
hose 3 is also strengthened, as shown by a chain line in Figure 
4, the valve 6 is made to approach to or brought into contact 
with the opening 13 against the elastic force of the L-shaped 
spring 14 by the suction force of said negative pressure and 
closes said opening 13. Therefore, the second application 
example also exerts effects similar to those of the first 
application example. 
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[0014] Next, the difference of a third application example shown 
in Figures 5 and 6 from the first application example is that an 
interferential pipe 16 whose both ends are connected to the air 
hose 3 is installed, an opening 17 is formed in said 
interferential pipe 16, the valve 6 for opening and closing said 
opening 7 is installed, and the valve 6 is set so that it may 
open the opening 17 when the number of rotation of the internal 
combustion engine is increased. The valve 6 is supported by the 
coil spring 18 mounted between its back face and the inner wall 
of the interferential pipe 16. 

[0015] The silencer of the third application example exerts the 
following operation and effects. First, even if the number of 
rotation of the internal combustion engine is low, the sound 
pressure level of an air suction sound being generated in the 
air hose 3 is high, and the silence action is required. At that 
time, as shown in Figure 5, the valve 6 is made to approach to 
or brought into contact with the opening 17 by the elastic force 
of the coil spring 18 and closes said opening 17. Therefore, 
the interferential action of the interferential pipe 16 is 
started, and the original silence action is exerted. 
[0016] Next, if the number of rotation of the internal 
combustion engine is raised, the interferential pipe 16 itself 
is strongly resonated at a natural frequency, and large 
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vibration sounds are sometimes generated. As shown in Figure 6, 
the valve 6 is displaced in a separating direction from the 
opening 17 against the elastic force of the coil spring 18 by 
the suction force of said negative pressure and opens said 
opening 17. Therefore, the interferential action of the 
interferential pipe 16 is stopped, so that the generation of 
vibration sounds of said interferential pipe 16 is prevented. 

[0017] Also, the present invention is not limited to the 
constitutions of the above-mentioned application examples but 
can be optionally modified in the range where the essence of the 
present invention is not deviated. 

[0018] 

(Effects of the invention) 

Since the silencer of the present invention is constituted 
as mentioned above, when the silence action of the silencer is 
not necessary and when the silencer itself is strongly 
resonated, the silence action is stopped, and the generation of 
vibration sounds of the silencer itself can be prevented. 

Brief description of the figures 

Figure 1 is a cross section showing a state in which a 
valve in a first application example opens a closed end of a 
side-branch resonant pipe. 


Figure 2 is a cross section showing a state in which a 
valve in the first application example closes the closed end of 
the side -branch resonant pipe. 

Figure 3 is a front view showing the installation state of 
the first application example. 

Figure 4 is a cross section showing a state in which the 
valve is part of a resonant silence chamber in a second 
application example. 

Figure 5 is a cross section showing a state in which the 
valve closes part of the interferential pipe in a third 
application example. 

Figure 6 is a cross section showing a state in which the 
valve opens part of the interferential pipe in the third 
application example. 
Explanation of numerals: 

3 Air hose as an air flow pipe passage 

4 Side-branch resonant pipe 

6 Valve 

7 Valve seat 

9 Coil spring 
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12 Connecting pipe 
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16 Interferential pipe 

17 Opening 

18 Coil spring 
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Figure 1 : 

3 Air hose 

4 Side-branch resonant pipe 

6 Valve 

7 Valve seat 

9 Coil spring 

Figure 4 : 

11 Resonant silence chan±)er 

12 Connecting pipe 

13 Opening 

14 L- shaped spring 

Figure 5 : 

16 Interferential pipe 

17 Opening 

18 Coil spring 
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